Chlorflavonin (1; R = R ' = H) has been described in the literature1-2 as the antifungal antibiotic which stands unique amongst the flavonoids as it is the only naturally occurring flavonoid with a chlorine atom and the only flavonoid to be isolated from a fungal source3 (Aspergillus candidus). The physiological importance of chlorflavonin and its unusual occurrence as a fungal metabolite prom pted us to synthesise its analogues which may have potential biological significance. In the present communication we describe the first synthesis of chlorflavonin dimethyl ether (1; R = R ' = CH3) and thereby proving the structure assigned to i t 1-2.
Introduction
Chlorflavonin (1; R = R ' = H) has been described in the literature1-2 as the antifungal antibiotic which stands unique amongst the flavonoids as it is the only naturally occurring flavonoid with a chlorine atom and the only flavonoid to be isolated from a fungal source3 (Aspergillus candidus). The physiological importance of chlorflavonin and its unusual occurrence as a fungal metabolite prom pted us to synthesise its analogues which may have potential biological significance. In the present communication we describe the first synthesis of chlorflavonin dimethyl ether (1; R = R ' = CH3) and thereby proving the structure assigned to i t 1-2.
Results and Discussion
3-Chlorosalicylaldehyde was condensed with 2-hydroxy-3,4,6-trimethoxyacetophenone in the pres ence of alkali under a nitrogen atmosphere. Orange needles of the chlorchalcone (2; R = R ' = H) were isolated from the reaction product, giving a positive B e i l s t e i n test for halogens. The NMR spectrum of the compound showed peaks a t <5 3.85 ppm (s, 3H , -OCH3), 3.98 ppm (s, 6 H, -OCH3), 6.08 ppm (s, 1 H, H-5'), 6.77 ppm to 7.60 ppm (m, 3H , aromatic B ring protons), 8.39 ppm (s, 1H, OH-2) and 13.96ppm (s, 1 H, OH-2'). The two olefinic protons resonated4 at 8.07 ppm. Methylation of the chlorchalcone (2; R equests for reprints should be sen t to Dr. S. (1; R = R ' = H ) has been achieved. R = R ' = H) with Me2S0 4 and K 2CO3 in acetone yielded a m ixture of two compounds which were separated by fractional crystallisation. The solution of the reaction product in methanol deposited yellow needles, m .p. 138-140 °C, whose IR spec trum vmax 1613 cm-1, indicated th at only OH-2 was m ethylated. This was confirmed by the NMR spec trum in which the OH-2' signal appeared at d 13.81 ppm, indicative of chelation. From the mother liquor of the methanolic solution small amounts of the second product could be isolated, whose IR spectrum, Amax 1670 cm-1 indicated m ethylation of OH-2'.
Treatm ent of the chlorchalcone (2; R = CH3, R ' = H) with polyphosphoric acid and working up of the product yielded colourless needles of the corresponding flavanone (3). The IR spectrum of this compound, vmax 1693, 1603 cm-1 and its NMR spectrum (<5 5.80 ppm) (d, d, 1H, J Cis = 6 Hz, J tran s = 10 Hz, H-2) and 2.98 ppm (2H, m, H-3) was typical of a flavanone derivative5.
Attem pts to convert the flavanone into the isonitroso derivative (6 ) followed by hydrolysis to yield the desired flavonol (5) were not successful. However, the AFO oxidation of the chalcone (2; R = CH3, R ' = H) under critical conditions gave two products. The minor product was the flavonol (4) which was readily soluble in alkali and gave an olive green colour with alcoholic FeCl3 6. The UV spectrum of the compound 5 showed absorptions at /max 250 nm, 290 nm (infl.), 352 nm in conformity with its formulation as a flavonol. This was confirmed by the UV spectrum of the 3-O-methyl The major product of the AFO-oxidation of the chalcone was aurone (4) which crystallised as yellow needles. The compound was not soluble in alkali and did not give a positive FeCl3 test. The absence of hydroxyl absorption and the presence of the benzylic proton (6 at 7.18 ppm) in the NMR spectrum of 4 confirmed its structure as 3'-chloro-2' ,4,6,7 -tetramethoxyaurone.
Experimental

3-Chloro-2,2'-dihydroxy-3' ,4' ,6'-trimethoxychalcone
To a solution of 3-chlorosalicylaldehyde (0.63 g) and2-hydroxy-3,4,6-trimethoxyacetophenone(0.9g) in EtOH (20 ml) was added an aqueous solution of NaOH (5 g) in H 2O (5 ml). The solution was refluxed under N2 for 40 min, cooled and poured into excess of 20% ice cold HC1. Yellow PPT obtained which was filtered, washed and crystallised from CHCl3-MeOH (1:3) to give (0.54 g) fine orange needles of (2; R = R ' = H) m .p. 
Monomethylation of (2; R -R ' -H )
The solution of 2 (R = R ' = H) (0.5 g) in dry Me2CO (150 ml), Me2S0 4 (0.19 g) and K 2C0 3 (10 g) was refluxed for 7 h and worked up in the usual manner to yield a yellow solid which crystallised from CHCl3-MeOH ( 3 5, 7, The solution of 2 (R = Me, R ' = H) (156 mg) and polyphosphoric acid (0.75 ml) in EtOH (17 ml) was refluxed for 48 h. EtO H was removed and the solution diluted with H 2O and extracted with EtOAC. The organic layer was washed, dried and evaporated to give a yellow solid which was a m ixture of flavanone and chalcone. Flavanone was separated on Silicia column. Elution with CHCI3 and crystallisation from MeOH gave (116 mg 
C19H 19OeCl
Found C 60.09 H 5.07 Cl 9.28, Calcd C 60.24 H 5.06 Cl 9.36.
Oxidation of chalcone (2; R = M e, R ' = H )
A solution of chalcone (105 mg) in EtOH (1.1 ml) was added to a solution of NaOH (100 mg) in H 2O (2 . 2 ml). The solution brought to 0 °C and H 2O2 (0.1 ml) added. The solution was shaken at 0 °C for 30 min after which it was shaken at room temp, for 46 h. The addition of H 2O to the solution gave a yellow PPT which was filtered washed and crystal lised from CHCl3-MeOH (1:1) as yellow needles (56 mg) of 3 '-chloro-2'4,6,7,-tetramethoxyaurone (4) m .p. 180 °C. NMR < 5 3.94 (S, 3H), 4.05 (S, 9H), 6.24 (S, 1H), 7.18 (S, 1H), 7.32-8.33 (m, 3H) . UV EtO H ^max 237 (Infl.), 313, 391 nm. Found C 60.46 H 4.61 Cl 9.37, Calcd C 60.57 H 4.55 Cl 9.41 . The filterate from the above solution was acidi fied with ice cold 5% HC1 and extracted with E t2 0 . E t2 0 layer washed dried and evaporated to give a semicrystalline material which was obtained from E t2 0 -Pet.ether (1 : 1 ) as a pale yellow powder (14 mg) of 3 '-chloro-3-hydroxy-2',5,7,8-tetramethoxyflavone (5) 3 3, 5, 7, 
CigHnOßCl
The 3-hydroxyflavone (5) (11 mg) from the above reaction was methylated with Me2S0 4 , K 2CO3 and 
Chlorflavonin dimethylether
Authentic chlorflavonin (1; R = R ' = H) (10 mg) was m ethylated by Me2S0 4 , K 2CO3 , Me2CO method to give almost colourless plates from MeOH ( 8 mg) of Chlorflavonin dimethylether (1; R = R ' = Me). The m .p., m .m .p., TLC, UV and NMR of the synthetic compound 1 (R = R ' = Me) were identical in all respects with the chlorflavonin dimethylether obtained from natural chlorflavonin (1; R = R ' = H ).
